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Description 

[0001] The present invention relates to a method of 
forming tubular wrappings on a cigarette packing ma- 
chine. 

[0002] More specifically, the invention relates to a 
method of continuously forming tubular wrappings on a 
cigarette packing machine, whereby, groups of ciga- 
rettes are fed successively, at an input station, to a wrap- 
ping wheel rotating at constant angular speed about a 
respective axis. 

[0003] In known methods, the wrapping wheel com- 
prises a number of conveying heads, each of which os- 
cillates about a respective axis parallel to the axis of ro- 
tation of the wrapping wheel, and receives, at the input 
station, a respective group positioned with its longitudi- 
nal axis parallel to said axis of rotation. When received 
by the respective conveying head, each group is already 
wrapped partly in a sheet of wrapping material, normally 
foil, folded into a U about the group of cigarettes and 
having, with respect to the group, two longitudinal end 
tabs projecting from the rear of the respective group in 
the traveling direction of the respective conveying head. 
Each head feeds the respective group to an output sta- 
tion, and, between the input and output stations, causes 
the respective group to cooperate with an external fold- 
ing device, which normally comprises a number of outer 
folding members 5 normally fewer than the conveying 
heads, and which are fed by a conveyor along an annu- 
lar path, and each oscillate with respect to the conveyor 
about a respective axis parallel to the axis of rotation of 
the wrapping wheel. Each outer folding member pro- 
vides for squarely folding one of the tabs of a respective 
sheet of wrapping material, while the other tab of the 
sheet of wrapping material is normally folded by a further 
folding member fitted to the respective conveying head, 
to obtain a tubular wrapping. 

[0004] In actual use, the outer folding member follows 
the respective group to contact one of the tabs, normally 
the one furthest from the axis of rotation of the wrapping 
wheel, and then rotates with respect to the relative con- 
veyor to fold the tab. 

[0005] The above known methods have several draw- 
backs, due to each outer folding member having to os- 
cillate in controlled manner with respect to the conveyor 
to fold a respective tab. This poses not only construction 
problems, on account of the highly complex design of 
the external folding device, but also functional problems, 
in that any jamming of the tab with respect to, and during 
rotation of, the outer folding member may result in the 
tab being folded about the wrong fold line. 
[0006] Moreover, each outer folding member neces- 
sarily cooperates with a number of conveying heads on 
the wrapping wheel, which therefore calls for painstak- 
ing setup of the conveying heads themselves. 
[0007] It is an object of the present invention to pro- 
vide a method of forming tubular wrappings, designed 
to eliminate the aforementioned drawbacks. 



[0008] According to the present invention, there is 
provided a method of forming tubular wrappings on a 
cigarette packing machine; each tubular wrapping being 
formed from a sheet of wrapping material folded into a 
5 U abqut a respective group of cigarettes and having two 
end portions projecting from the rear of the group and 
defining a first and a second tab; the method comprising 
the steps of feeding each group continuously, by means, 
of a respective substantially radial conveying head, 

10 along an annular path extending about a first axis; said 
second tab being interposed between said first tab and 
said first axis; and folding the two tabs of each said sheet 
of wrapping material onto the respective said group, as 
the group is fed along said annular path, to form a tubu- 

15 Jar wrapping about the respective said group; the meth- 
od being characterized in that each said first tab is folded 
by means of a respective outer folding member, which 
is associated with the respective said conveying head, 
is located outwards of said annular path, and is movable 

20 to cooperate with the respective said first tab at a folding 
station; said outer folding members being equal in 
number to said conveying heads located along said an- 
nular path; and each said outer folding member being 
moved continuously and in such a manner as to remain 

25 substantially parallel at all times to the respective said 
conveying head. 

[0009] The invention also relates to a unit for forming 
tubular wrappings on a cigarette packing machine. 
[0010] According to the present invention, there is 

30 provided a unit for forming tubular wrappings on a cig- 
arette packing machine; each tubular wrapping being 
formed from a sheet of wrapping material folded into a 
U about a respective group of cigarettes and having two 
end portions projecting from the rear of the group and 

35 defining a first and a second tab; the unit comprising a 
conveying drum rotating about a first axis; first actuating 
means for rotating said conveying drum continuously 
about said first axis; a number of conveying heads, each 
connected to said conveying drum in a respective sub- 

40 stantially radial position, and each for receiving a re- 
spective said group with the respective sheet of wrap- 
ping material folded into a U, and with said second tab 
interposed between said first tab and said first axis; first 
and second folding means for respectively folding said 

45 ' first and said second tab of each said sheet of wrapping 
material onto the respective said group to form a tubular 
wrapping about the respective said group; and the unit 
being characterized in that said first folding means com- 
prise, for each said conveying head, an outer folding 

50 member located outside said conveying drum and mov- 
able to cooperate with the respective said first tab at a 
folding station; said outer folding members being equal 
in number to said conveying heads; and second actuat- 
ing means being provided to move each said outer fold- 

55 ing member in such a manner as to keep the outer fold- 
ing member substantially parallel at all times.to the re- 
spective said conveying head. 

[0011] A non-limiting embodiment of the present in- 
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vention will be described by way of example with refer- 
ence to the accompanying drawings, in which: 

Figure 1 shows a schematic, partly sectioned side 
view, with parts removed for clarity, of a preferred 
embodiment of the folding unit according to the 
present invention; 

Figures 2, 3, 4, 5 and 6 show larger-scale details of 
Figure 1 in different operating positions. 

[0012] Number 1 in Figure 1 indicates as a whole a 
folding unit for forming tubular wrappings on a cigarette 
packing machine PM shown only partly. Folding unit 1 
comprises a wrapping wheel 2, which is supplied suc- 
cessively, at an input station 3, with substantially paral- 
lelepiped-shaped groups 4 of cigarettes, each having a 
respective sheet 5 of wrapping material - in the example 
shown, a sheet of foil - which is folded into a U about 
group 4 and has two longitudinal end tabs 6 and 7 pro- 
jecting rearwards with respect to group 4 and to the ro- 
tation direction A of wheel 2 about a respective axis 8. 
[001 3] Wheel 2 comprises a drum 9 rotated by a motor 
M1 at constant angular speed about axis 8 in direction 
A; and a number of conveying heads 10, which are 
twelve in number in the example shown, but may be of 
any number n. Heads 10, which are of known type, are 
fitted to drum 9 in equally spaced positions about axis 
8, are fed continuously along an annular path P, and are 
mounted to oscillate, with respect to drum 9 and about 
respective axes 11 parallel to axis 8, by means of an 
actuating device 12 comprising an annular cam 13 
formed on drum 9, and a number of tappet rollers 14, 
each connected to a respective head 1 0 by the interpo- 
sition of a respective lever 15 connected integrally to 
head- 10. 

[0014] At rest, each head 1 0 is positioned substantial- 
ly radially on drum 9, and comprises a seat 1 6 open out- 
wards of drum 9 in a radial direction B and for receiving 
a respective group 4. Each seat 16 is located outwards 
of the outer periphery of drum 9, and comprises a mov- 
able bottom wall 1 7 defined by an end wall of a radial 
pusher 18 associated with head 1 0; a fixed lateral wall 
19 perpendicular to wall 17 and located in front of wall 
17 in direction A; and a lateral wall 20 located behind 
wall 17 in direction A, and which is hinged to respective 
head 1 0 and rotated by an actuating device 21 , with re- 
spect to walls 17 and 19 and about an axis 22 parallel 
to axis 8. to and from a closed position in which lateral 
wall 20 is parallel to lateral wall 1 9. As shown more clear- 
ly later on, lateral wall 20 defines a folding member for 
folding longitudinal tab 7 located, on wrapping wheel 2, 
between tab 6 and axis 8. 

[001 5] Each group 4 is fed to wheel 2 in known man- 
ner at input station 3 so as to be positioned, inside re- 
spective seat 1 6, with its longitudinal axis parallel to axis 
8 and, as stated, with sheet 5 folded into a U about group 
4 to define an inner major wall contacting bottom wall 
17, with a minor lateral wall contacting lateral wall 19, 



and with longitudinal tabs 6 and 7facing lateral wall 20, 
which, at input station 3, is in an open position tilted with 
respect to lateral wall 19. Once inserted inside respec- 
tive seat 1 6, each group 4 is maintained contacting bot- 

5 torn wall 1 7 of seat 1 6 by a cylindrical plate 23, which is 
coaxial with axis 8, is located outside drum 9, and de- 
fines, with drum 9, a channel 24 for feeding groups 4 
and respective sheets 5 between input station 3 and an 
output station 25, and through a folding station 26. 

10 [0016] Along channel 24, each group 4 is fed through 
folding station 26, where tab 6, sliding along plate 23, is 
folded squarely onto group 4 by a folding member 27 
carried by a folding device 28, which forms part of folding 
unit 1, is located outwards of plate 23, and penetrates 

is channel 24 through an opening 29 formed through plate 
.23. 

[0017] As shown more clearly in Figures 2 to 6, folding 
device 28 comprises a gear 30 fitted to a central shaft 
(not shown) having an axis 31 parallel to axis 8, and ex- 

20 tending in rotary manner through a bottom wall 32 of an 
elongated arm or casing 33, which has a longitudinal 
axis 34 perpendicular to axis 31 , houses gear 30, and 
is rotated by a motor M2 about axis 31 at a constant 
angular speed and in a direction C opposite direction A. 

25 Casing 33 defines the movable carrier of an epicyclic 
gear train 35, which , besides gear 30 defining the fixed 
sun gear of the train, also comprises two toothed rotors 
or planet wheels 36a and 36b fitted idly to wall 32 along 
longitudinal axis 34 to rotate, with respect to casing 33, 

30 about respective axes 37a and 37b parallel to axis 31 ; 
and two transmission gears 38a and 38b located along 
longitudinal axis 34; gear 38a meshing on opposite 
sides with gear 30 and planet wheel 36a; and gear 38b 
meshing on opposite sides with gear 30 and planet . 

35 wheel 36b. 

[001 8] Each planet wheel 36 carries a number of fold- 
ing members 27 equally spaced about the periphery of 
planet wheel 36, and each defined by a flat blade inte- 
gral with and extending radially with respect to planet 

40 wheel 36. 

[0019] Together wtth respective folding members 27, 
each planet wheel 36 defines a respective folding head 
39 supporting n/2 number of folding members 27, where 
n. as stated, is the number of conveying heads 10 on 

45 drum 9. In example embodiments not shown, as op- 
posed to having two folding heads 39, folding device 28 
may comprise, in general, k number of folding heads 39 
(where 1 is less than or equal to k, and k less than or 
equal to n) equally spaced about axis 31 , and each hav- 

50 ing n/k number of respective folding members 27. 

[0020] Assigning each folding member 27 a given 
length L as a function of the length of tab 6 to be folded, 
and each planet wheel 36 a radius R determined by 
practice, folding device 28 is activated to conform with 

55 the following system of equations: t 



D 



W2 = W1 n/k 
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2) 



W3 = W1 - W2 



3) 



where: 



W1 D1 = W2 (S + R + L) - W3 (R.+ L) 



W1 is the angular speed of drum 9; 
W2 is the angular speed of casing 33; 
W3 is the angular speed of planet wheel 36 with re- 
spect to casing 33; 

S is the distance between axes 31 and 37; and 
D1 is the inside radius of plate 23. 

[0021] Given the laws of motion defined by equations 
1), 2) and 3), and by adjusting the timing of casing 33 
and planet wheels 36 beforehand, it is possible to 
achieve the following: 

a) each folding member 27 always cooperates with 
the same head 10; 

b) each folding member 27 is maintained parallel to 
the radius of drum 9 through axis 11 of the respec- 
tive head 1 0 at all times, or at least during the rela- 
tive folding operation; 

c) each head 10 and respective folding member 27 
engage folding station 26 successively, at the same 
speed, and with folding member 27 positioned just 
behind respective head 10; ■ , 

d) at folding station 26, the speed of each folding 
member 27. with respect to respective head 10, is 
substantially purely radial, i.e. substantially directed 
towards axis 8. 

[0022] Consequently, as casing 33 and respective 
planet wheel 36 rotate to bring a folding member 27 
(hereinafter referred to as 27a and located on planet 
wheel 36a) into folding station 26 (Figures 3 and 4) and 
in a position just behind respective head 10 - hereinafter 
referred to as 10a - folding member 27a begins pene- 
trating opening 29 and moves substantially in direction 
B to engage respective tab 6 at a relatively short dis- 
tance H from a rear lateral edge of respective group 4, 
and then moves further inwards of channel 24 (Figure 
5), still in direction B, into a final position aligned with 
longitudinal axis 34, so as to fold tab 6 squarely onto 
group 4. In this connection, it should be stressed that 
folding member 27a slides frictionally along respective 
tab 6 to pull and force tab 6 to fold correctly about a rear 
lateral edge 40 of respective group 4. 
[0023] As folding member 27a penetrates channel 24, 
head 1 0a is simultaneously swung backwards about re- 
spective axis 11 to gradually reduce distance H, so that, 
by the time the longitudinal axis 34 of casing 33 is 
aligned in direction B in said final aligned position of fold- 
ing member 27a, folding member 27a is positioned con- 
tacting the rear lateral surface of respective group 4 with 



respective tab 6 folded completely and squarely in be- 
tween. At this point, lateral wall 20, formerly in the open 
position, is closed to fold respective tab 7 onto respec- 
tive tab 6 and so form a tubular wrapping 41 about re- 

5 spective group 4 and secure respective tab 6 in position. 
As lateral wall 20 is moved into position, folding member 
27a is gradually withdrawn from channel 24 in direction 
B, and head 1 0a is rotated about respective axis 1 1 back 
into the original position. 

10 [0024] Given the laws of motion referred to previously, 
as drum 9 rotates about axis 8 to feed the next head 1 0b 
(Figure 6) through folding station 26, casing 33 and plan- 
et wheels 36 rotate to feed a f o Iding member 27b of p Ian- 
et wheel 36b through folding station 26 in the same way 

'5 as described for folding member 27a. 

[0025] In connection with the above, it should be 
pointed out that the structure of folding device 28 is ex- 
tremely straightforward and reliable, by folding mem- 
bers 27 being integral with respective planet wheels 36 

20 and subjected to centrifugal as opposed to angular ac- 
celeration, and by each folding member 27 only having 
to be adjusted with respect to one head 10. 



25 Claims 

1. A method of forming tubular wrappings on a ciga- 
rette packing machine; each tubular wrapping (41) 
being formed from a sheet (5) of wrapping material 

30 folded into a U about a respective group (4) of cig- 
arettes and having two end portions projecting from 
the rear of the group and defining a first (6) and a 
second (7) tab; the method comprising the steps of 
feeding each group (4) continuously, by means of a 

35 respective substantially radial conveying head (1 0) , 
along an annular. path (P) extending about a first 
axis (8), said second tab (7) being interposed be- 
tween said first tab (6) and said first axis (8); and 
folding the two tabs (6, 7) of each said sheet (5) of 

40 wrapping material onto the respective said group 
(4). as the group. (4) is fed along said annular path 
(P), to form a tubular wrapping (41 ) about the re- 
spective said group (4); the method being charac- 
terized in that each said first tab (6) is folded by 

45 means of a respective outer folding member (27), 
which is associated with the respective said con- 
veying head (1 0), is located outwards of said annu- 
lar path (P), and is movable to cooperate with the 
respective said first tab (6) at a folding station (26); 

so said outer folding members (27) being equal in 
numberto said conveying heads (10) located along 
said annular path (P); and each said outer folding, 
member (27) being moved continuously and in such 
a manner as to remain substantially parallel at all 

55 times to the respective said conveying head (1 0). 

2. A method as claimed in Claim 1 , characterized in 
that each said outer folding member (27) is ad- 
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3. 



vanced in such a manner as to travel through said 
folding station (26) at a speed substantially equal to 
a traveling speed of the respective conveying head 
(10), and to perform, with respect to the respective 
said conveying head (10), a radial movement to- 
wards and away from said first axis (8). 

A method as claimed in Claim 1 or2, characterized 
in that each said outerfolding member (27) is main- 
tained substantially parallel at all times to the re- 
spective said conveying head (10) by imparting to 
the outerfolding member (27) a movement derived 
from the combination of a first movement obtained 
by rotating the outer folding member (27) continu- 
ously about a respective second axis (37), and a 
second movement obtained by rotating said second 
axis (37) continuously about a third axis (31 ) located 
a given distance (S) from said second axis (37); said 
second axis (37) and said third axis (31) being par- 
allel to said first axis (8). 

A method as claimed in Claim 3, characterized in 
that said outer folding members (27) are arranged 
about at least two said second axes (37a, 37b) 
equally spaced about said third axis (31). 

A method as claimed in Claim 3 or 4, characterized 
in that the movement of each conveying head (10) 
about said first axis (8), and the movement of the 
respective outerfolding member (27) are governed 
by the following laws of motion: 



1) 



2) 



W2 = W1 n/k 



W3 = W1 - W2 



3) W1 D1 = W2 (S + R + L) - W3 (R + L) 
where: 

W1 is the angular traveling speed of the con- 
veying heads (10) about said first axis (8); 
W2 is the angular speed of said second move- 
ment; 

W3 is the angular speed of said first movement; 
S is said distance between said second axis 
(37) and said third' axis (31 ) ; 
D1 is a distance between said first tab (6) and 
said first axis (B) ; 

(R + L) is a distance between a free end of said 
outer folding member (27) and the respective 
said second axis (37) ; 

n is the number of conveying heads (10) dis- 
tributed along said annular path (P); and 
k is the number of second axes (37) present. 
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A method as claimed in any one of Claims 3 to 5, 
characterized in that said first movement and said 
second movement of each said outerfolding mem- 
ber (27) are timed with respect to the movement of 
the respective said conveying head (10) about said 
first axis (8), so that the outer folding member (27) 
travels through at least an input portion of said fold- 
ing station (26) in a position behind said conveying 
head (1 0) and at a distance (H), from the respective 
said group (4), other than zero but less than a length 
of the respective said first tab (6), and gradually 
reaches, inside the folding station (26), a final posi- 
tion in which the outerfolding member (27) is locat- 
ed outside a space extending between said second 
axis (37) and said third axis (31), and is aligned with 
said second axis (37) and said third-axis (31 ). 

A method as claimed in Claim 6, characterized in 
that each said conveying head (1 0) is fitted to a con- 
veying drum (9) coaxial with said first axis (8), so as 
to oscillate, with respect to the conveying drum (9), 
about a fourth axis (11) parallel to said first axis (8); 
the method comprising the further step of imparting 
to each said conveying head (10), inside said fold- 
ing station (26), a reverse oscillation about said 
fourth axis (11) so as to bring the respective said 
group (4) into contact with the respective said outer 
folding member (27) in said final position. 

A method as claimed in any one of Claims 1 to 7, 
characterized in that each said second tab (7) is 
folded onto the respective said group (4) after the 
respective said first tab (6) is folded, and by means 
of a respective inner folding member (20) carried by 
the respective said conveying head (10) and mov- 
able, with respect to the conveying head (10), to and 
from a closed position contacting the respective 
said group (4). 

A unit for forming tubular wrappings on a cigarette 
packing machine; each tubular wrapping (41) being 
formed from a sheet (5) of wrapping material folded 
into a U about a respective group (4) of cigarettes 
and having two end portions projecting from the rear 
of the group and defining a first (6) and a second 

(7) tab; the unit (1 ) comprising a conveying drum (9) 
rotating about a first axis (8); first actuating means 
(M1) for rotating said conveying drum (9) continu- 
ously about said first axis (8); a number of convey- 
ing heads (10), each connected to said conveying 
drum (9) in a respective substantially radial position, 
and each for receiving a respective said group (4) 
with the respective sheet (5) of wrapping material 
folded into a U, and with said second tab (7) inter- 
posed between said first tab (6) and said first axis 

(8) ; first (27) and second (20) folding means for re- 
spectively folding said first (6) and said second (7) 
tab of each said sheet (5) of wrapping material onto 
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the respective said group (4) to form a tubular wrap- 
ping (41) about the respective said group (4); and 
the unit being characterized in that said first fold- 
ing means (27) comprise, for each said conveying 
head (10). an outer folding member (27) located 5 
outside said conveying drum (9) and movable to co- 
operate with the respective said first tab (6) at a fold- 
ing station (26); said outer folding members (27) be- 
ing equal in number to said conveying heads (10); 
and second actuating means (M2, 35) being provid- 10 
ed to move each said outer folding member (27) in 
such a manner as to keep the outer folding member 
(27) substantially parallel at all times to the respec- 
tive said conveying head (10). 

10. A unit as claimed in Claim 9, characterized in that 
said second actuating means (M2, 35) comprise at 
least one rotor (36) integrally supporting at least 
some of said first folding means (27) and mounted 

to rotate about a second axis (37); an arm (33) ro- 20 
tating about a third axis (31) and supporting for ro- 
tation said rotor (36), said second axis (37) and said 
third axis (31 ) being parallel to said first axis (8), and 
said third axis (31) being located a given distance 
(S) from said second axis (37); and drive means 25 
(M2) being provided for rotating said arm (33) con- 
> tinuously about said third axis (31), and simultane- 
ously rotating said rotor (36) continuously about 
said second axis (37). 

30 

11. A unit as claimed in Claim 1 0, characterized in that 

each said outer folding member (27) is in the form 
of a flat blade projecting radially outwards from said 
rotor (36). 

35 

12. A unit as claimed in Claim 10 or 11 , characterized 
in that said second actuating means (M2, 35) com- 
prise an epicyclic geartrain (35), in turn, comprising 
a carrier (33) defined by said arm (33) and rotated 

>- about said third axis (31) by said drive means (M2); .40 
a fixed sun gear (30) coaxial with said third axis (31 ); 
and a planet wheel (36) fitted to said carrier (33) to 
rotate, with respect to the carrier (33), about said 
second axis (37) and defined by said rotor (36). 

45 

1 3. A unit as claimed in Claim 12, characterized in that 
said epicyclic gear grain (35) also comprises a 
transmission gear (3B) fitted to said carrier (33) and 
interposed between said sun gear (30) and said 
planet wheel (36). so 

14. A unit as claimed in Claim 12 or 13, characterized 
in that said epicyclic gear train (35) comprises at 
least two said planet wheels (36); said outerfolding 
members (27) being equally divided between said 55 
two planet wheels (36) and equally spaced about 

the respective said second axes (37); and said sec- 
ond axes (37) being equally spaced about said third 



' axis (31). 

15. A unit as claimed in any one of Claims 12 to 14, 
characterized in that said first (M1) and second 
(M2, 35) actuating means are so controlled that the 
movement of each conveying head (10) about said 
first axis (8) and the movement of the respective 
outer folding member (27) are governed by the fol- 
lowing lawsof motion: 

1) W2 = W1 n/k 

2) W3 = W1 - W2 

3) W1 D1 = W2 (S + R + L) - W3 (R + L) 
where: 

W1 is the angular rotation speed of said con- 
veying drum (9) about the first axis (8); 
W2 is the angular speed of said carrier (33) 
about the third axis (31); 
W3 is the angular speed of each said planet 
wheel (36) about the respective second axis 
(37); ; 

S is said distance between said second axis 
(37) and said third axis (31 ); 
D1 is a distance between said first tab (6) and 
said first axis (B); 

R is the radius of each said planet wheel (36); 
L is the length of each said outer folding mem- 
ber (27); 

n is the number of conveying heads (1 0) on said 
conveying drum (9); and 
k is the number of planet wheels (36) carried by 
said carrier (33). 

1 6. A unit as claimed in any one of Claims 9 to 1 5, char- 
acterized in that each said conveying head (1 0) is 
fitted to said conveying drum (9) to oscillate, with 
respect to the conveying drum (9), about a fourth 
axis (11) parallel to said first axis (8); actuating 
means (1 2) being provided to impart said oscillating 
movement to each said conveying head (1 0). 

1 7. A unit as claimed in any one of Claims 9 to 1 6, char- 
acterized in that said second folding means (20) 
comprise an inner folding member (20) carried by 
each said conveying head (1 0) and mounted to ro- 
tate, with respect to the respective conveying head 
(10) and about a respective fifth axis (22) parallel to 
said first axis (8), to and from a closed position 
wherein said innerfolding member (20) contacts the 
respective said group (4) with the interposition of 
the respective first (6) and second (7) tab. 
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